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Michael Schiff 1 
Abstract 

The efficacy, safety and tolerability of i.v. abatacept are well established in patients with active RA. A s.c. 
abatacept formulation is now available in some countries. Here, we review clinical data for s.c. abatacept. 
Six trials are presented (Phase II dose-finding study, ACQUIRE, ALLOW, ACCOMPANY, ATTUNE and 
AMPLE) and issues important to both patients and clinicians are addressed. The primary focus assesses 
whether the i.v. and s.c. abatacept formulations have similar efficacy, including whether the recommended 
fixed dose of s.c. abatacept is comparable to the weight-tiered i.v. dosing and whether efficacy is sus- 
tained with long-term treatment. Safety and immunogenicity are also discussed, including the short- and 
long-term safety of s.c. abatacept, and whether immunogenicity is increased following a switch from i.v. to 
s.c. abatacept, after withdrawal or reintroduction of s.c. abatacept or in the absence of MTX. Year 1 data 
from the AMPLE study, comparing s.c. abatacept with the TNF antagonist adalimumab, are discussed. 
Although fewer patient-years of exposure are available for s.c. compared with i.v. abatacept, observations 
suggest that s.c. abatacept has a similar long-term efficacy to the i.v. formulation, improving the signs, 
symptoms, disease activity and physical function in patients with RA. With continued treatment, these 
improvements are maintained over time with high retention rates, similar to i.v. abatacept. s.c. abatacept 
is associated with low immunogenicity and short- and long-term safety that is consistent with i.v. abata- 
cept. In addition, s.c. abatacept demonstrates comparable efficacy, kinetics of response, safety and 
radiographic inhibition to adalimumab. 
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Introduction 

Abatacept is a human fusion protein that selectively 
modulates naive T cell activation [1], thus working up- 
stream in the immune response and impacting early in 
the RA disease process. Abatacept is available as an i.v. 
formulation, administered monthly according to a 
weight-tiered dosing regimen. The efficacy profile of i.v. 
abatacept is well established in a range of patient popu- 
lations, including MTX-naTve patients with early RA [2], 
MTX inadequate responders (MTX-IR) [3-6] and patients 
who have failed prior anti-TNF therapy [7, 8]. Integrated 
analyses of up to 7 years of treatment confirm that con- 
tinued long-term use of i.v. abatacept does not lead to an 
increase in the incidence of infections, malignancies or 
autoimmune events over time [9]. A s.c. formulation of 
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abatacept is now available in some countries, using a 
fixed-dose regimen of 1 25 mg weekly. As such, the clinical 
utility of s.c. abatacept is of interest and this review pro- 
vides an overview of its efficacy, safety and tolerability. 

Methods 

A literature search was completed on 10 May 2012 using 
PubMed to identify publications reporting clinical data for 
all s.c. abatacept studies to date: Phase II dose-finding 
study (NCT00254293), ACQUIRE (NCT00559585), ALLOW 
(NCT00533897) and ATTUNE (NCT00663702). This search 
was restricted to the English language and used the 
following search terms: subcutaneous (or SC) abatacept 
(or Orencia, CTLA-4lg). No date limits were applied. 
Congress abstract archives up to 2012 were also 
searched using the same criteria to identify further clinical 
data from these studies plus ACCOMPANY 
(NCT00547521) and AMPLE (NCT00929864) that have 
been presented at the ACR and European League 
Against Rheumatism (EULAR) meetings. Data from 
AMPLE and ACCOMPANY were published during the 
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development of this manuscript and were added so that 
this review was as complete as possible. 

s.c. abatacept clinical trial programme: 
an overview 

Phase II dose-finding study 

This Phase lla, double-blind, randomized study was de- 
signed to assess the pharmacokinetics (PK), safety and 
immunogenicity of different dosing regimens of s.c. aba- 
tacept in patients with active RA despite prior treatment 
with MTX with or without one additional oral DMARD [10]. 
Patients (r? = 68) were randomly assigned (3:1) to s.c. aba- 
tacept administered in five parallel groups, each with an 
i.v. loading dose of ~10mg/kg according to weight range, 
or placebo for 12 weeks. Abatacept dosing groups inves- 
tigated both weight-tiered (75-200 mg) and fixed (125mg) 
dosing [10]. 

Phase III studies 

Key inclusion criteria, baseline demographics and clinical 
characteristics for all Phase III studies are described in 
Table 1 . 

ACQUIRE 

ACQUIRE was a Phase lllb, double-blind, randomized, 
non-inferiority study comparing the efficacy, safety, PK 
and immunogenicity of s.c. and i.v. abatacept in 1457 
MTX-IR patients with active RA [11-14]. Patients were 
randomized (1:1) to weekly s.c. abatacept [fixed dose 
125mg, with an i.v. loading dose on day 1 (~10mg/kg)] 
or monthly i.v. abatacept (~10mg/kg, on days 1, 15, 29 
and every 28 days thereafter), plus background MTX, for 6 
months [11-13]. All patients underwent standard PK pro- 
file analysis to determine serum anti-abatacept concen- 
trations in pre-dose samples collected on day 1 and 
months 3 and 6 [11, 14]. After 6 months, patients could 
enter an open-label, long-term extension (LTE) period, 
during which all patients received s.c. abatacept 
(125mg/week). 

ACCOMPANY 

ACCOMPANY was a 4-month, Phase lllb, stratified (1:1), 
open-label study evaluating the immunogenicity, PK, effi- 
cacy and safety of s.c. abatacept with or without back- 
ground MTX (n = 100) [15]. Patients stratified to s.c. 
abatacept monotherapy included MTX-naTve patients 
and patients who discontinued MTX due to inadequate 
response or intolerance. Patients stratified to s.c. abata- 
cept plus MTX (combination) continued their current MTX 
dose [15]. Patients who completed the initial 4-month 
period could continue treatment with s.c. abatacept by 
entering an LTE. 

ATTUNE 

ATTUNE was a 12-month, Phase lllb, open-label, 
single-arm study assessing the safety, immunogenicity 
and efficacy of switching from long-term i.v. (^4 years) 
to s.c. abatacept in 123 patients with active RA who were 



MTX-IR or anti-TNF-IR [1 6]. Patients who were responding 
well to abatacept treatment, as evidenced by their base- 
line clinical characteristics, were transitioned from the 
open-label periods of two Phase III abatacept trials [AIM 
(NCT00048568) and ATTAIN (NCT00048581)] [16]. 

ALLOW 

ALLOW was a Phase lllb, double-blind, randomized study 
to determine the effects of withdrawal and reintroduction 
of s.c. abatacept on immunogenicity and safety [17, 18]. 
This study consisted of three 12-week treatment periods: 
period I (n = 167), consisting of an i.v. loading dose 
(~10mg/kg) on day 1, followed by weekly s.c. abatacept 
(125mg); period II (n = 120) involving randomization (2:1) to 
s.c. placebo or s.c. abatacept and period III (n = 119), in 
which patients receiving s.c. abatacept continued treat- 
ment and patients on placebo were reintroduced to s.c. 
abatacept [17, 18]. Patients who completed period III 
could continue treatment by entering an open-label LTE 
at the end of month 9, while period I non-responders 
could enter the LTE at the end of month 3. 

AMPLE 

AMPLE is an ongoing, 2-year, Phase lllb, randomized, 
head-to-head, non-inferiority study designed to compare 
two biologies according to standard of care and EULAR 
recommendations [19]. The main objective was to com- 
pare the efficacy and safety of s.c. abatacept and adali- 
mumab, plus MTX, in 646 biologic-naive patients with 
active RA. Patients were randomized (1:1) to s.c. abata- 
cept (125mg, with no i.v. loading dose) weekly or s.c. 
adalimumab (40 mg) every other week, in combination 
with MTX [19]. 

Fixed vs weight-tiered dosing 

Contrary to the i.v. formulation, which is administered as a 
dose of ~10mg/kg/month according to a patient's body 
weight, s.c. abatacept is administered as a fixed dose of 
125mg/week, regardless of weight. In the Phase II 
dose-finding study, fixed dosing achieved trough serum 
concentrations comparable to those for weight-tiered s.c. 
abatacept dosing, and similar to those seen with the i.v. 
dosing regimen (~10 mg/kg/month) [10]. These findings 
are supported by data from the ACQUIRE study, in 
which weekly administration of s.c. abatacept elicited 
therapeutic trough concentrations in >90% of all patients 
across all body weights [14] and conferred comparable 
ACR20 response rates to those achieved with the i.v. aba- 
tacept regimen [11]. 

Clinical efficacy 

Comparable efficacy of s.c. and i.v. abatacept 

After 6 months of treatment in the ACQUIRE study, 76.0% 
of patients treated with s.c. abatacept and 75.8% of pa- 
tients treated with i.v. abatacept in the per-protocol popu- 
lation experienced an ACR20 response. The primary 
endpoint was met, with an estimated difference between 
the two treatment groups in ACR20 response at month 6 
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of 0.3% (95% CI -4.2%, 4.8%; Fig. 1A), demonstrating 
that s.c. abatacept was non-inferior to i.v. abatacept. This 
analysis was supported by the intention-to-treat (ITT) ana- 
lysis; the estimated difference between s.c. and i.v. aba- 
tacept was 0.5% (95% CI -4.0%, 4.9%) [11]. 
Improvements in disease activity and physical function 
were comparable between the s.c. and i.v. groups at 
month 6 (Table 2) [11]. 

Efficacy with or without an i.v. loading dose 

An i.v. infusion of ~10mg/kg abatacept may be adminis- 
tered on day 1 of s.c. abatacept treatment initiation as an 
i.v. loading dose. A recent post hoc analysis of patients 
from the ACQUIRE (with i.v. loading) and AMPLE (without 
i.v. loading) studies revealed comparable onset of 
response, ACR20 and HAQ Disease Index (HAQ-DI) 
response rates, and improvements in DAS28 (CRP) with 
or without an i.v. loading dose over 6 months of s.c. aba- 
tacept treatment in patients who were MTX-IR [20]. PK 
data from the ALLOW (with i.v. loading) and 
ACCOMPANY (without i.v. loading) studies illustrate that 
target therapeutic serum concentrations were achieved 
by day 15 in both studies, regardless of i.v. loading 
[21 -23]. These findings suggest that in patients not receiv- 
ing an i.v. abatacept loading dose, kinetics of response is 
not compromised. 

Efficacy of switching from i.v. to s.c. abatacept 

Data from the ATTUNE study demonstrate that patients 
switched from long-term i.v. (^4 years) to s.c. abatacept 
demonstrated continued clinical and functional efficacy, 
with the overall proportions of patients in DAS28-derived 
low disease activity state or remission at baseline being 
maintained through to month 12 (Table 2) [16]. 

Efficacy of s.c. abatacept with or without MTX 

Comparable clinical and functional improvements were 
shown for s.c. abatacept with concomitant MTX vs 
s.c. abatacept monotherapy in the ACCOMPANY study 
(Table 2 and Fig. 2A). Overall changes in DAS28 (CRP) 
and HAQ-DI from baseline to month 4 were numerically 
greater in the monotherapy group compared with the 
combination group [mean changes (95% CI) from baseline 
to month 4: -1 .94 (-2.46, -1 .42) vs -1 .67 (-2.06, -1 .28) 
and -0.58 (-0.74, -0.42) vs -0.31 (-0.43, -0.19), 
respectively; Table 2 and Fig. 2A] [15]. 

Long-term efficacy 

Several studies included open-label LTE periods (Table 2). 
During the LTE period of the ACQUIRE study, during 
which all patients received s.c. abatacept, ACR responses 
and DAS28 remission rates observed at month 6 in the 
s.c. and i.v. abatacept treatment groups were maintained 
through month 32 and remained similar between the ori- 
ginal s.c. and i.v. groups (Table 2 and Fig. 1B) [11, 13]. 
Disease activity targets were maintained with continued 
therapy during the ACCOMPANY LTE period (Fig. 2B) [15]. 



Comparable efficacy to other biologic DMARDs 

First-year data from the ongoing AMPLE trial demonstrate 
that s.c. abatacept in combination with MTX (no i.v. load- 
ing dose) has comparable efficacy to adalimumab plus 
MTX. The primary endpoint was met, demonstrating the 
non-inferiority of s.c. abatacept to adalimumab plus MTX 
by ACR20 response at month 12 [ITT population 64.8% vs 
63.4%; estimated difference between the two groups 1.8 
(95% CI -5.6, 9.2); Fig. 3] [19]. Year 1 ACR50 and -70 
response rates were similar between the s.c. abatacept 
and adalimumab groups (Fig. 3). Importantly, similar kin- 
etics of clinical response for abatacept and adalimumab 
were demonstrated, with similar time to onset and dur- 
ation of response (Fig. 3). Similar proportions of patients 
achieved disease activity and physical function targets 
through 12 months in the s.c. abatacept and adalimumab 
groups [DAS28 (CRP)-defined remission 43.3% (95% CI 
37.4, 49.1) vs 41.9% (95% CI 36.0, 47.9); HAQ-DI re- 
sponded 60.4% (95% CI 55.0, 65.8) vs 57.0% (95% CI 
51.7, 62.4)] [19]. 

Radiographic progression 

AMPLE provides the first radiographic data for the s.c. 
formulation of abatacept, demonstrating similar inhibition 
of radiographic damage in both treatment groups (Fig. 4). 
The proportions of patients with radiographic non-pro- 
gression (defined as a change from baseline in modified 
total Sharp scores greater than the smallest detectable 
change) at month 12 were comparable [84.8% s.c. aba- 
tacept vs 88.6% adalimumab; estimated difference 4.1% 
(95% CI -1.5, 9.6)] [19]. 

Safety 

Integrated safety summary for i.v. and s.c. abatacept 

Safety results from five of the s.c. abatacept trials (Phase 
II dose-finding, ACQUIRE, ALLOW, ACCOMPANY and 
ATTUNE) were pooled into an integrated safety summary 
of 1879 patients. These data comprised 3086 patient- 
years (pt-yrs) of exposure to s.c. abatacept, with a mean 
(range) exposure of 20 (2-56) months [24, 25]. This ana- 
lysis provides an opportunity to compare safety with a 
similar integrated analysis of i.v. abatacept, which 
included 4149 patients with a combined total of 
12 132 pt-yrs of exposure [9]. The analysis also facilitates 
the assessment of changes in incidence rate (IR; ex- 
pressed as events/1 00 pt-yrs) with increasing exposure 
for safety events that are of particular interest with 
biologic use (supplementary Table S1, available at 
Rheumatology Online). 

Overall, 17 deaths were reported in the s.c. abatacept 
integrated safety summary, at an IR (95% CI) of 0.55 (0.34, 

0. 89), which is comparable to the IR of deaths reported for 

1. v. abatacept [0.60 (0.47, 0.76); supplementary Table S2, 
available at Rheumatology Online] [24]. 

Serious infections 

In the integrated safety summary analysis, the IR (95% CI) of 
infections with s.c. abatacept was lower than reported for i.v. 
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Fig. 1 Proportion of s.c. or i.v. abatacept-treated patients in the ACQUIRE study achieving ACR20, -50 or -70 responses 
(A) over 6 months for the per protocol (PP) population (n = 693 in the s.c. abatacept-treated group, n = 678 in the i.v. 
abatacept-treated group; non-responder analysis) [11] and (B) over 32 months for patients who entered the LTE (all 
patients received s.c. abatacept + MTX, n = 1372; as-observed analysis) [26]. Fig. 1 b Copyright © 201 1 by the American 
College of Rheumatology. Fig. 1b Copyright © 2012 by the American College of Rheumatology. 
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The ACQUIRE study compared s.c. vs i.v. abatacept in MTX-IR patients. (A) The estimated difference between the s.c. 
and i.v. treatment groups for ACR20 at month 6 in the PP population (primary endpoint) was 0.3% (95% CI -4.2, 4.8). 
(B) Not all patients reached later time points at the time of data analysis. Data on eight patients were excluded from all 
efficacy analyses due to site non-compliance with study procedures. Error bars represent 95% CI. 



abatacept [53.91 (50.69, 57.33) vs 75.68 (73.00, 78.44); sup- 
plementary Table S2, available at Rheumatology Online] [24]. 
The IR (95% CI) of serious infections was 1 .94 (1 .50, 2.50) in 
59 (3.1%) s.c. abatacept-treated patients and 2.87 
(2.57, 3.19) in 332 (8.0%) i.v. abatacept-treated patients 



(supplementary Table S2, available at Rheumatology 
Online) [24]. The most frequent (IR > 0.10) serious infections 
with s.c. abatacept were pneumonia [0.36 (0.20, 0.65)], urin- 
ary tract infection [0.16 (0.07, 0.39)] and gastroenteritis [0.13 
(0.05, 0.35)] [24, 25], which are consistent with those 
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Fig. 2 Mean change from baseline DAS28 (CRP) score in patients in the ACCOMPANY study (A) over 4 months for the 
ITT population [n = 49 in the s.c. abatacept monotherapy group, r? = 51 in the s.c. abatacept combination (plus MTX) 
group] and (B) over 18 months for patients who entered the LTE (n = 43 in the monotherapy group, n = 47 in the com- 
bination group) (as-observed analysis). [15]. Copyright © 2012 by the American College of Rheumatology. 
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The ACCOMPANY study compared s.c. abatacept with or without MTX in patients with an inadequate response to >1 
DMARD (MTX-naive or MTX-IR). Mean (s.d.) baseline DAS28 (CRP) was 5.4 (1.4). Error bars represent 95% CI. 



reported for the i.v. formulation [9]. Tuberculosis (TB), pul- 
monary TB and peritoneal TB were recorded in one s.c. 
abatacept-treated patient each [0.03 (0.00, 0.23) each] [24]. 
The IRs of serious infections did not increase with increasing 
exposure to s.c. abatacept up to month 24 (supplementary 
Table S1, available at Rheumatology Online) [25]. 



Autoimmune events 

Autoimmune events occurred with an IR (95% CI) of 1.28 
(0.93, 1.75) in 39 (2.1%) patients treated with s.c. abata- 
cept, compared with 1.99 (1.74, 2.26) in 232 (5.6%) i.v. 
abatacept-treated patients (supplementary Table S2, 
available at Rheumatology Online) [24]. The most frequent 
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Fig. 3 The proportions of patients in the AMPLE study meeting ACR20, -50, and -70 responses over 1 year for the ITT 
population (r? = 318 in the s.c. abatacept group, n = 328 in the adalimumab group). [19]. Copyright © 2013 by the 
American College of Rheumatology. 
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AMPLE is an ongoing study comparing s.c. abatacept vs adalimumab in biologic-naive patients with background MTX. 
Error bars represent 95% CI. 



Fig. 4 Cumulative probability plot showing the 
distribution of change in van der Heijde modified 
total Sharp scores from baseline to year 1 for 
patients in the AMPLE study. [19]. Copyright © 2013 by 
the American College of Rheumatology. 
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AMPLE is an ongoing study comparing s.c. abatacept vs 
adalimumab in biologic-naive patients with background 
MTX. Paired (baseline and year 1) radiographic images 
were available for 91.1% of patients in the abatacept 
group and 88.1% of patients in the adalimumab group. 



(IR > 0.1 0) autoimmune events were psoriasis [0.29 (0.15, 
0.56)] and SS [0.19 (0.09, 0.43)] [24, 25], which are 
consistent with i.v. abatacept [9]. The IRs of autoimmune 
events did not increase with increasing s.c. abatacept 
exposure (supplementary Table S1, available at 
Rheumatology Online) [25]. 



Malignancies 

Malignancies, excluding non-melanoma skin cancer, 
occurred at comparable IRs in the s.c. and i.v. abat- 
acept groups (supplementary Table S2, available at 
Rheumatology Online) [24]. The most frequent (IR > 0.1 0) 
malignancies in patients treated with s.c. abatacept were 
basal cell carcinoma [0.46 (0.27, 0.77)], breast cancer and 
squamous cell carcinoma of the skin [0.16 (0.07, 0.39) 
each] [25]. IRs of malignancies did not increase with 
increasing exposure to s.c. abatacept (supplementary 
Table S1, available at Rheumatology Online) [25]. 

Head-to-head safety comparison of s.c. and i.v. 
abatacept 

Data from the ACQUIRE study are consistent with findings 
from the integrated safety analysis, demonstrating com- 
parable safety and tolerability of s.c. and i.v. abatacept 
over 6 months. Similar rates of adverse events (AEs; 
67.0% vs 65.2%), serious AEs (SAEs; 4.2% vs 4.9%) 
and discontinuation due to SAEs (1.1% vs 1.9%) were 
seen, along with comparable frequencies of serious infec- 
tions [n = 5 (0.7%) vs n = 10 (1.4%)], malignancies [n = 3 
(0.4%) vs n = 5 (0.7%)] and prespecified autoimmune 
events [n = 7 (1.0%) vs n = 6 (0.8%)] for s.c. and i.v. 
abatacept-treated patients [11]. 

Safety of switching from i.v. to s.c. abatacept 

The primary endpoint of the ATTUNE study was met, with 
consistent safety observed for 3 months following the 
switch from i.v. to s.c. abatacept, with no serious infec- 
tions, malignancies or autoimmune events during this time 
[16]. After month 3, one serious infection was reported 
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(pneumonia), which did not result in discontinuation. Two 
malignancies occurred after month 3 (breast and uterine 
cancer). Two autoimmune events were reported [sarcoid- 
osis (considered an SAE) and erythema nodosum (mild 
intensity)] after month 3 [16]. 

Injection-site reactions 

The IR (95% CI) for injection-site reactions (ISRs) reported 
in the s.c. abatacept integrated safety summary was 2.22 
(1.74, 2.82) in 66 (3.5%) patients [24, 25]. The most fre- 
quently reported ISRs were erythema, haematoma, pain 
and pruritus [IR 0.46 (0.27, 0.77) each]. Events were 
mostly (94%) mild in intensity; two patients discontinued 
due to ISRs. Most ISRs occurred within the first 6 months 
of treatment (supplementary Table S1, available at 
Rheumatology Online). 

Comparative safety of s.c. abatacept with other 
s.c. biologies 

The AMPLE study compares the safety of two biologic 
therapies head-to-head over 12 months in the same clin- 
ical trial setting [19]. The safety of s.c. abatacept and 
adalimumab was generally similar, with comparable 
rates of AEs, SAEs and malignancies (supplementary 
Table S3, available at Rheumatology Online) [19]. 
Autoimmune events were reported in more patients 
in the s.c. abatacept arm than the adalimumab arm 
(3.1% vs 1.2%; supplementary Table S3, available at 
Rheumatology Online); one patient in each arm discontin- 
ued treatment due to autoimmune events. Similar rates 
of serious infections were reported in the two arms 
(2.2% vs 2.7%; supplementary Table S3, available at 
Rheumatology Online); however, no serious infections in 
the abatacept arm led to discontinuation, whereas five of 
the nine serious infections in the adalimumab arm led to 
discontinuation. Fewer patients treated with s.c. abata- 
cept discontinued treatment due to AEs and SAEs 
compared with adalimumab (3.5% and 1.3% vs 6.1% 
and 3.0%; supplementary Table S3, available at 
Rheumatology Online) [19]. Significantly fewer local ISRs 
were reported in abatacept-treated patients compared 
with those receiving adalimumab [3.8% vs 9.1% (95% 
CI -9.13, -1.62), P = 0.006; supplementary Table S3, 
available at Rheumatology Online]. The intensity of ISRs 
in both treatment arms was mostly mild, with one moder- 
ate reaction in the s.c. abatacept arm and six moderate 
and one severe reaction in the adalimumab arm. Three 
patients in the adalimumab arm discontinued due to 
ISRs [19]. 

Patient retention on s.c. abatacept 
treatment 

High retention rates (>90%) were observed in the 
short-term periods of the s.c. abatacept studies (supple- 
mentary Table S4, available at Rheumatology Online). In 
particular, comparable retention was seen for s.c. and i.v. 
abatacept in the ACQUIRE study over 6 months, and 
82.7% of patients remained on s.c. treatment for a 



maximum of 44 months in the LTE [26]. In the AMPLE 
study, 86.2% and 82% of patients in the s.c. abatacept 
and adalimumab arms completed 12 months of treatment 
[19]. 

Immunogenicity 

Increased immunogenicity is a key issue with s.c. admin- 
istration of biologies due to potential differences in antigen 
presentation [27], therefore immunogenicity was included 
as a primary endpoint in several studies in the s.c. abata- 
cept clinical programme. Immunogenicity was measured 
using ELISA. 

Comparable immunogenicity of s.c. and i.v. abatacept 

During the 6-month double-blind period of ACQUIRE, 
immunogenicity with s.c. and i.v. abatacept was generally 
comparable. However, a slightly lower proportion of 
patients in the s.c. group than the i.v. group were found 
to be seropositive for anti-abatacept antibodies (0.4% vs 
0.7%) and anti-CTLA-4-T antibodies (0.7% vs 1.5%). 
The presence of a positive antibody seroconversion did 
not appear to affect the efficacy or safety of abatacept 
[11]. 

Immunogenicity following a switch from i.v. to s.c. 
abatacept 

In the ATTUNE study, eight patients were seropositive 
during the 3 months following the switch from i.v. to s.c. 
abatacept; however, six of these patients were already 
positive prior to enrolment and all eight patients continued 
treatment. These data suggest that the risk of 
immunogenicity is low following a switch from i.v. to s.c. 
abatacept and does not seem to be associated with 
reduced efficacy or increased safety risks [16]. 

Immunogenicity following withdrawal/reintroduction 
of s.c. abatacept 

As patients may experience short-term withdrawal in 
clinical practice, and given the likelihood that abatacept 
may suppress an immunogenic response to itself 
by its effects upstream in the immune response [28], 
findings from the ALLOW study are of particular interest. 
This study demonstrated a non-significant increase in 
immunogenicity on 3-month withdrawal of abatacept 
(9.6% s.c. placebo vs 0% s.c. abatacept in period II; 
P = 0.119), which was reversed on reintroduction of 
s.c. abatacept (2.7% vs 2.6%, respectively, end 
period III) [17]. 

Immunogenicity in the absence of MTX 

Although some biologic therapies must be administered 
concomitantly with MTX to avoid immunogenicity, many 
patients may be intolerant to MTX. Therefore the question 
of whether s.c. abatacept elicits an increased risk of 
immunogenicity when administered as monotherapy is 
important. Throughout the 4-month double-blind period 
of the ACCOMPANY study, immunogenicity rates were 
low in the monotherapy and combination groups 
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(2.0% vs 3.9%), and all events were transient and 
associated with low titers. No positive antibody 
response to abatacept was observed at the end of 
the double-blind period, which was the primary endpoint 
[15]. 

Discussion and conclusions 

RA treatment options with different routes of adminis- 
tration are an important consideration, given the current 
shift towards individualized therapy, s.c. abatacept has 
been developed as an alternative formulation to i.v. 
abatacept. 

The data reviewed here demonstrate that the recom- 
mended fixed dosing for s.c. abatacept (125mg/week) 
shows comparable PK parameters, clinical efficacy, low 
immunogenicity, safety, tolerability and patient retention 
to the traditional weight-tiered dosing for i.v. abatacept. 
Similar improvements in clinical and functional efficacy 
were seen for s.c. and i.v. abatacept. In addition, post 
hoc analyses comparing data from studies with or without 
i.v. loading doses suggest that an i.v. abatacept loading 
dose may not be required at initiation of s.c. abatacept, 
with patients from these studies demonstrating a similar 
onset of response and improvements in clinical and func- 
tional efficacy and similar PK profiles. For patients treated 
with s.c. abatacept who remain on treatment for more 
extended periods of time, improvements in clinical and 
functional efficacy are maintained. 

With the availability of new formulations, physicians 
may choose to switch patients from i.v. to s.c. abatacept. 
Data demonstrate that efficacy is maintained in patients 
switched from long-term i.v. to s.c. abatacept, with high 
retention rates. Although comparisons of s.c. and i.v. aba- 
tacept are limited by fewer patient-years of exposure for 
s.c. compared with i.v., observations suggest that s.c. 
abatacept has a similar long-term efficacy profile to the 
i.v. formulation. 

The safety profile of s.c. abatacept is comparable to 
that of i.v. abatacept, with no new safety signals detected 
[9, 29]. ISRs were mild and infrequent. In addition, patients 
switched to s.c. abatacept from long-term i.v. abatacept 
demonstrated no new safety events, and the incidence of 
serious infections, malignancies and autoimmune events 
did not appear to increase with increasing exposure to 
s.c. abatacept. An integrated safety analysis demon- 
strated similar mortality rates for s.c. and i.v. abatacept 
[IR (95% CI) 0.55 (0.34, 0.89) vs 0.60 (0.47, 0.76)]. The 
British Society for Rheumatology Biologies Register has 
reported all-cause mortality rates [events per 100pt-yr 
(95% CI)] of 1.63 (1.49, 1.78) and 1.79 (1.35, 2.36) in pa- 
tients receiving anti-TNF therapy (n = 12 672) and 
biologic-naive patients receiving non-biologic DMARDs 
(n = 3522), respectively [30]. 

Immunogenicity has been reported with some biologies 
[31-34], with s.c. administration being linked to a potential 
increased risk [35]. The overall immunogenicity with aba- 
tacept is low and generally transient, with comparable 
rates reported for i.v. and s.c. administration, and with 
little effect on immunogenicity when switching from 



long-term i.v. to s.c. abatacept. Furthermore, the occur- 
rence of immunogenicity does not seem to be associated 
with reduced efficacy or increased safety risks, which 
have been reported for some other biologic therapies 
[31, 32, 36]. Some biologic agents require background 
MTX to suppress immunogenicity. The data presented 
here show that s.c. abatacept was not associated with 
increased immunogenicity or differences in efficacy 
when administered as either monotherapy or in combin- 
ation with MTX. In addition, in the ALLOW study, some 
patients were withdrawn from s.c. abatacept treatment, 
which is hypothesized to lead to increased risk of im- 
munogenicity [28]. However, patients who were with- 
drawn experienced only a non-significant, transient 
increase in immunogenicity that did not persist on treat- 
ment reintroduction. 

The head-to-head AMPLE study revealed that s.c. aba- 
tacept (without an i.v. loading dose) demonstrates com- 
parable efficacy and a similar kinetics of response to 
adalimumab in biologic-naive patients with RA over 12 
months of treatment. The prevention of structural 
damage is of utmost importance in the treatment of RA, 
and the first radiographic data published for s.c. abata- 
cept, from the AMPLE study, showed a similar inhibition of 
progression of structural damage with s.c. abatacept to 
adalimumab over 1 year. Safety outcomes between the 
two treatment groups were generally balanced, although 
fewer AE- and SAE-related discontinuations were 
observed with s.c. abatacept. Overall rates of serious in- 
fections were similar in both treatment groups; however, 
no abatacept-treated patients discontinued due to a ser- 
ious infection, whereas five of nine patients in the adali- 
mumab arm who experienced a serious infection 
discontinued. A higher rate of autoimmune events was 
observed with s.c. abatacept than adalimumab; however, 
only one case in each treatment arm resulted in discon- 
tinuation. Local ISRs were less frequent and milder in pa- 
tients treated with s.c. abatacept compared with 
adalimumab, with no discontinuations in the s.c. abata- 
cept arm and three patients discontinuing in the adalimu- 
mab arm. ISR-related pain was not frequently reported 
compared with other biologies [34, 37]. No new safety 
signals were observed during this study. Findings from 
the recent Cochrane review meta-analysis also suggest 
that the incidence of SAEs and serious infections with 
abatacept is at the lower end of the range reported for 
other biologies [38]. 

In summary, s.c. abatacept provides short-term efficacy 
and safety and low immunogenicity that are consistent 
with the established i.v. abatacept profile. In addition, 
data from the AMPLE study show that two agents with 
different mechanisms of action (T cell modulation and 
TNF inhibition) can demonstrate comparable clinical 
benefit and suggest that s.c. abatacept and adalimumab 
could be considered equally for the treatment of patients 
with RA who have responded inadequately to MTX. As a 
consequence of its alternative route of administration, s.c. 
abatacept will provide additional treatment options for 
patients with RA. 
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Rheumatology key messages 



• Abatacept is available in s.c. and i.v. formulations 
for RA. 

• The s.c. and i.v. formulations of abatacept 
demonstrate comparable efficacy, safety and 
immunogenicity. 

• s.c. abatacept demonstrates comparable efficacy, 
kinetics of response, safety and radiographic 
inhibition to adalimumab. 
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